Transport behavior of hairless mouse skin during constant current DC iontophoresis I: baseline studies.
The fluxes of charged and nonionic molecules across hairless mouse skin (HMS) were induced by direct current iontophoresis and used to characterize the transport pathways of the epidermal membrane. Experimental data were used to determine permeability coefficients from which the effective pore radii (Rp) of the transport pathways were calculated. Permeants used in these experiments were nonionic permeants (urea, mannitol, and raffinose), monovalent cationic permeants (sodium, tetraethylammonium, and tetraphenylphosphonium ions), and monovalent anionic permeants (chloride, salicylate, and taurocholate ions). The Rp estimates obtained by the anionic permeant pairs were 49, 22, and 20 Å for the chloride/salicylate (Cl:SA), chloride/taurocholate (Cl:TC), and salicylate/taurocholate (SA:TC) pairs, respectively; with the cationic permeant pairs, the Rp values obtained were 19, 30, and 24 Å for the sodium/tetraethylammonium (Na:TEA), sodium/tetraphenylphosphonium (Na:TPP), and the tetraethylammonium/tetraphenylphosphonium (TEA:TPP) pairs, respectively. Rp estimates for HMS obtained from nonionic permeant experiments ranged from 6.7 to 13.4 Å. When plotted versus their respective diffusion coefficients, all of the permeability coefficients for the cationic permeants were greater than those of the anionic permeants. Additionally, the magnitudes of permeability coefficients determined in the current study with HMS were of the same order of magnitude as those previously determined in our laboratory using human epidermal membrane under similar iontophoresis conditions.